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(57) Abstract 

PROBLEM TO BE SOLVED: To support a driver by 
properly judging the approach to a target in front of a 
self-vehicle, and informing the approaching condition or 
controlling the brake corresponding to the judgment. 

SOLUTION: A first evaluation index is determined by 
dividing a relative distance between the serf-vehicle 
and the target by time variation, and a second 
evaluation index is determined by dividing a relative 
angle between the serf- vehicle and the target by time 
variation. The approaching condition of the self-vehicle 
and the target is determined when both of the indexes 
are smaller than threshold values, and the smaller the 
deviation of the first and second evaluation indexes is, 
the higher possibility of the contact is determined. 
Further an approach mode to know which one of the 
self-vehicle and the target leads on the basis of the 
magnitude relation of the first and second evaluation 
indexes, is determined. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An object detection means to detect the relative distance and angular relation of an object 
and a self-car ahead of a self-car, While calculating the first evaluation index from the value which 
**(ed) said relative distance by the time amount variation and calculating the second evaluation 
index from the value which **(ed) said angular relation by the time amount variation An approach 
condition judging means to judge that a self-car and an object are in an approach condition based on 
both sides with the these firsts and second evaluation indexes, It has an information means to report 
to an operator, and the operator exchange control means which controls actuation and un-operating. 
Said operator exchange control means [ of said information means ] Transit exchange equipment for 
cars characterized by operating said information means according to the approach condition 
concerned, and performing information to an operator when judged with a self-car and an object 
being in an approach condition in said approach condition judging means. 

[Claim 2] said approach condition judging means — the said first and second evaluation indexes — 
each evaluation index threshold — both — smallness — the transit exchange equipment for cars 
according to claim 1 characterized by judging to a case that a self-car and an object are in an 
approach condition. 

[Claim 3] Said approach condition judging means is claim 1 characterized by having further the 
contact possibility judging section which judges the contact possibility of a self-car and an object 
based on deflection with the said first and second evaluation indexes, and transit exchange 
equipment for cars given in two. 

[Claim 4] Said approach condition judging means is transit exchange equipment for cars according 
to claim 3 characterized by judging if there being contact possibility of a self-car and an object in 
said contact possibility judging section when the absolute value of deflection with the said first and 
second evaluation indexes is under a predetermined value. 

[Claim 5] said approach condition judging means — said contact possibility judging section ~ setting 
— said first evaluation index — size — the transit exchange equipment for cars according to claim 4 
indeed characterized by making said predetermined value into smallness. 

[Claim 6] Said approach condition judging means is claim 1 characterized by having the approach 
mode distinction section which distinguishes the approach mode of a self-car and an object based on 
the said first and second size relation of an evaluation index thru/or transit exchange equipment for 
cars given in five. 

[Claim 7] Said approach condition judging means is transit exchange equipment according to claim 6 
for cars characterized by to distinguish that an object is in approach mode in_which it is located 
ahead of a self-car, in said approach mode distinction section when said first evaluation index is 
larger than the second evaluation index, and to distinguish that an object is in approach mode 
in_which it is located behind a self-car when said second evaluation index is larger than the first 
evaluation index. 

[Claim 8] Braking actuation of an operator is claim 1 characterized by for said operator exchange 
control means to operate said information means or said automatic-braking means according to the 
approach condition concerned when judged that a self-car and an object are in an approach condition 
in said approach condition judging means, and to perform the information to an operator, or 
damping-force control while having further an automatic-braking means generate damping force 
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independently thru/or transit exchange equipment given in seven for cars. 

[Claim 9] Said operator exchange control means is approach judging equipment for cars according to 
claim 8 characterized by operating only said information means when said approach mode is 
distinguished as an object is in approach mode in which it is located behind a self-car. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transit exchange equipment for cars which 
judges the approach condition over the object ahead of a self-car, and performs information to the 
operator according to the approach condition over the object ahead of a self-car, and braking control 
of a car using this. 
[0002] 

[Description of the Prior Art] From the distance of the travelling direction of a self-car, and the 

object ahead of a self-car (obstruction), the possibility of a collision over an object is judged in 

JP, 10-29464, A, and the configuration which performs an alarm to the possible object of a collision is 

indicated. 

[0003] 

[Problem(s) to be Solved by the Invention] With said conventional technique, since it had become 
the configuration of judging the possibility of a collision over an object from the distance of the 
travelling direction of a self-car, and the object ahead of a self-car, when an object is a mobile, we 
are anxious about possibility that the alarm according to decision of that the object has approached 
the self-car depending on the travelling direction of an object and this decision will be overdue. 
[0004] It aims at offering the transit exchange equipment for cars which performs exactly exchange 
of the operator who performs exactly decision of that the object ahead of a self-car has approached 
the self-car, and includes the information or braking control of an approach condition according to 
the decision concerned in this invention. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
transit exchange equipment for cars in connection with this invention An object detection means to 
detect the relative distance and angular relation of an object and a self-car ahead of a self-car so that 
it may be indicated by claim 1 , While calculating the first evaluation index from the value which ** 
(ed) said relative distance by the time amount variation and calculating the second evaluation index 
from the value which **(ed) said angular relation by the time amount variation An approach 
condition judging means to judge that a self-car and an object are in an approach condition based on 
both sides with the these firsts and second evaluation indexes, It has an information means to report 
to an operator, and the operator exchange control means which controls actuation and un-operating. 
Said operator exchange control means [ of said information means ] In said approach condition 
judging means, when judged with a self-car and an object being in an approach condition, said 
information means is operated according to the approach condition concerned, and information to an 
operator is performed. 

[0006] moreover — the transit exchange equipment for cars in connection with claim 2 — said 
approach condition judging means — the said first and second evaluation indexes — each evaluation 
index threshold — both — smallness — it judges to a case that a self-car and an object are in an 
approach condition. 

[0007] Moreover, with the transit exchange equipment for cars in connection with claim 3, it has 
further the contact possibility judging section which judges the contact possibility of a self-car and 
an object based on deflection with the said first and second evaluation indexes. 
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[0008] Moreover, with the transit exchange equipment for cars in connection with claim 4, said 
contact possibility judging section judges if there is contact possibility of a self-car and an object, 
when the absolute value of deflection with the said first and second evaluation indexes is under a 
predetermined value. 

[0009] moreover — the transit exchange equipment for cars in connection with claim 5 — said contact 
possibility judging section — said first evaluation index — size ~ let said predetermined value be 
smallness indeed. 

[0010] Moreover, with the transit exchange equipment for cars in connection with claim 6, said 
approach condition judging means has the approach mode distinction section which distinguishes the 
approach mode of a self-car and an object based on the said first and second size relation of an 
evaluation index. 

[001 1] Moreover, with the transit exchange equipment for cars in connection with claim 7, when 
said first evaluation index is larger than the second evaluation index, said approach mode distinction 
section distinguishes that an object is in approach mode in which it is located ahead of a self-car, and 
when said second evaluation index is larger than the first evaluation index, it distinguishes that an 
object is in approach mode in which it is located behind a self-car. 

[0012] Moreover, while braking actuation of an operator is further equipped with an automatic- 
braking means generate damping force independently, when judged that a self-car and an object are 
in an approach condition, said operator exchange control means operates said information means or 
said automatic-braking means according to the approach condition concerned, and performs the 
information to an operator, or damping-force control in said approach condition judging means with 
the concerned transit exchange equipment for cars claim 8. 

[0013] Moreover, with the transit exchange equipment for cars in connection with claim 9, said 
operator exchange control means operates only said information means, when said approach mode is 
distinguished as an object is in approach mode in which it is located behind a self-car. 
[0014] 

[Effect of the Invention] The first evaluation index of having **(ed) the relative distance with the 
object ahead of a self-car and a self-car by the time amount variation according to the configuration 
according to claim 1, Since it judged that a self-car and an object were in an approach condition 
based on both sides with the second evaluation index of having **(ed) angular relation with the 
object ahead of a self-car and a self-car by the time amount variation, it becomes possible to perform 
the judgment of the approach condition of a self-car and an object exactly, this time — a 
configuration according to claim 2 — like — a configuration according to claim 2 — like — the said 
first and second evaluation indexes — each evaluation index threshold — both — smallness — if it 
judges to a case that it is in said approach condition, it will become possible to judge said approach 
condition more exactly. 

[0015] Since the contact possibility of a self-car and an object was judged based on deflection with 
the said first and second evaluation indexes according to the configuration of claim 3 When a self- 
car and an object are in the parallel running condition which vacated spacing of an abbreviation 
longitudinal direction, or when either secedes from the condition that the self-car and the object are 
running the same lane, it can control performing an unprepared approach alarm by the ability judging 
if for contact possibility to be low. If it judges that there is said contact possibility like a 
configuration according to claim 4 at this time when the absolute value of deflection with the said 
first and second evaluation indexes is under a predetermined value, it will become possible to judge 
said contact possibility more exactly, in addition, a configuration according to claim 5 — like — said 
first evaluation index — size — if it constitutes so that said predetermined value may be indeed made 
into smallness, the effect of the measurement error of angular relation becoming large can be 
reduced, so that said relative distance is large. 

[0016] since the approach mode of a self-car and an object was distinguished based on the said first 
and second size relation of an evaluation index according to the configuration of claim 6, an object is 
in approach mode in which it interrupts in front of a self-car — or an object is in approach mode in 
which it enters behind a self-car — since that decision can be performed, according to this approach 
mode, an approach alarm can be performed appropriately. It distinguishes that it is in approach mode 
in which an object is located ahead of a self-car like a configuration according to claim 7 here when 
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said first evaluation index is larger than the second evaluation index, and when said second 
evaluation index is larger than the first evaluation index, an object becomes possible [ performing the 
judgment in said approach mode exactly ] by distinguishing that it is in approach mode in which it is 
located behind a self-car. 

[0017] According to the configuration of claim 8, with braking actuation of an operator, since it has 
further an automatic-braking means to generate damping force independently and was made to 
operate said information means or said automatic-braking means according to said approach 
condition, more exact operation exchange can be offered to an operator. 

[0018] Since according to the configuration according to claim 9 only said information means shall 
be operated when said approach mode is distinguished as an object is in approach mode in which it is 
located behind a self-car, operation exchange which agreed in an operator's feeling more can be 
offered. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. 

[0020] Drawing 1 is the system configuration Fig. showing the operation gestalt of this invention, 
among drawing, the front wheel of a self-car, 21RL, and 21RR of 21 floor line and 21FR are rear 
wheels, and these front- wheels 21 floor line, 21FR and rear wheel 21RL, and 21RR are equipped 
with brake actuator 22floor line, 22FR and 22RL(s), and 22RR, respectively. Each of brake actuator 
22floor-line-22RR is constituted so that the damping force according to the hydrostatic pressure 
supplied from the below-mentioned master cylinder 25 may be generated. 

[0021] 23 is a brake pedal and is connected with the electronic formula negative pressure booster 24 
and the master cylinder 25 through the operating rod 6. The brake switch 26 which detects the 
treading in is arranged by the brake pedal 23. The electronic formula negative pressure booster 24 
shall be explained in full detail behind. 

[0022] between the output side of a master cylinder 25, and brake actuator 22floor lines and 22FR — 
piping 17a — the brake actuator 22 — open for free passage [ with piping 17b /, respectively ] 
between RL and RR having — **** — Piping 17a and 17b — respectively - being alike — in order 
to detect the damping force discovered by the car — hydrostatic pressure Pwl and Pw2 Two pressure 
sensors 32 and 33 to detect are arranged. Hydrostatic pressure Pwl and Pw2 detected with these two 
pressure sensors 32 and 33 Although the value same originally should be detected, even when a 
detection error arises in either, in order to secure the controllability of a system, in preparation for 
the below-mentioned data processing, it shall prepare in Piping 17a and 17b, respectively. 
[0023] As the above-mentioned electronic formula negative-pressure booster 24 is shown in drawing 
2 , the transformation room 1 and the negative-pressure room 2 are formed by diaphram 14, and the 
load to which it will be in the negative pressure condition which becomes settled with engine 
negative pressure, and is in the negative pressure room 2 and a pressure balance condition, 
atmospheric air was introduced at the time of brake actuation at the time of brake un-operating, the 
differential pressure with the negative pressure room 2 arose, and the transformation room 1 doubled 
the power to the master cylinder 25 is transmitted. The negative pressure room 2 is always 
maintained by predetermined negative pressure during engine starting. 

[0024] A shaft tube 17 is fixed to the center section of diaphram 14, the free passage way 1 1 which 
opens the negative pressure room 2 and the transformation room 1 for free passage is formed in this 
shaft tube 17, the vacuum valve 3 is arranged by right end side opening of this free passage way 11, 
and this vacuum valve 3 is closed, when a brake pedal 23 strokes by the operator, or when a solenoid 
valve 5 is excited, and it intercepts a free passage with the negative pressure room 2 and the 
transformation room 1 . 

[0025] Moreover, this breather valve 4 collaborates with the valve element 12 formed in sliding 

barrel 5b mentioned later, and operates, a breather valve 4 is arranged between the transformation 

room 1 and atmospheric air, when a brake pedal 23 strokes by the operator, or when a solenoid valve 

5 is excited, it opens, and atmospheric air is introduced into the transformation room 1 . 

[0026] A solenoid valve 5 consists of sliding barrel 5b which countered with solenoid 5a arranged in 

the inner circumference section of a shaft tube 17, and this solenoid 5 a, and was arranged free 

[ sliding ], and the engagement section 18 which operates the vacuum valve 3 and breather valve 4 
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which were mentioned above in the right end side of sliding barrel 5b is formed. 
[0027] While this sliding barrel 5b is energized rightward with the return spring 15 arranged in the 
negative pressure room 2, the operating rod 6 is arranged in the interior and the tip of this operating 
rod 6 is connected with the master cylinder 25 through the push rod 8. 

[0028] And while return springs 13a and 13b are arranged, respectively between the operating rod 6, 
the shaft tube 17 and the vacuum valve 3, and the breather valve 4, the return spring 16 is arranged 
between the operating rod 6 and sliding barrel 5b. 

[0029] To drawing 1 , return and 30 are speed sensors and detect the self-vehicle speed Vm from the 
output-shaft rotational frequency of a change gear. 31 is an object sensor, for example, detects the 
relative distance L and angular relation theta to an object called the obstruction and precedence car 
ahead of a car with the laser radar arranged in JP,2000-233661,A by the anterior part of a car like the 
thing of an indication. 34 is the changeover switch 34 which chooses whether automatic braking is 
performed. 35 is an information means and is usable suitably in what is depended on an acoustic 
sense with the thing, the buzzer, and voice which a self-car reports approaching with the object to an 
operator according to the below-mentioned control, respectively, and are specifically depended on 
the vision of a display on lighting and the display of an alarm lamp. 

[0030] It judges whether it is a control unit, the relative distance L and angular relation theta from 
the vehicle speed Vm and the object sensor 31 from the braking hydrostatic pressure Pwl and Pw2 
from said pressure sensors 32 and 33 and a speed sensor 30 are inputted, and 29 performs an 
approach alarm and approach avoidance control based on these. 

[0031] Next, data processing performed with said control device 29 is explained according to the 
flow chart of drawing 3 and drawing 4 . Here, the flow chart of drawing 3 is equivalent to data 
processing about the approach decision with a self-car and an object, and the flow chart of drawing 4 
is equivalent to data processing about the approach avoidance control of a self-car and an object. 
[0032] These data processing is performed as timer-interruption processing of every predetermined 
time deltaT (for example, 10msec(s).). In addition, in this flow chart, especially the information 
acquired by the operation although the step for a communication link was not prepared is memorized 
at any time, and the information memorized is read at any time if needed. 
[0033] The flow chart of drawing 3 is explained first. 

[0034] At step SI, a relative distance L and angular relation theta with the object detected by the 
object sensor 31 are read according to data processing according to individual performed within this 
step. 

[0035] Next, it shifts to step S2 and relative-distance change rate deltaL and angular relation change 
rate deltatheta are computed from a relative distance L and the time amount differential value of 
angular relation theta. 

[0036] Next, it judges whether it shifts to step S3 and whether Above delta L and delta theta being 

less than zero and a self-car are approaching said object. When delta L and delta theta are less than 

zero, it progresses to step S4, and when that is not right, it shifts to step S7. 

[0037] Next, it shifts to step S4 and relative-distance collision time amount Tc_L and angular 

relation collision time amount Tc_theta are computed from the following formulas. 

Tc_L=L/deltaL - (1) 

Tc_theta=theta/deltatheta - (2) 

the collision time amount which saw Tc_L from the relative distance L here — it is — Tc_L — 
smallness — it is shown that the forge-fire self-car and the object are approaching in the direction of a 
relative distance (abbreviation cross direction), moreover, the collision time amount which saw 
Tcjheta from angular relation theta — it is - Tc_theta - smallness - it is shown that the forge-fire 
self-car and the object are approaching in the direction of angular relation (abbreviation longitudinal 
direction). 

[0038] Next, in order to judge whether it shifts to step S5 and a self-car and an object are in an 
approach condition, it judges whether each of said TcJL and Tc__theta are under the predetermined 
values beta. When each of Tc_L and Tc_theta is under the predetermined values beta, it progresses 
to step S6, and when that is not right, it shifts to step S7. 

[0039] At step S6, while setting it as "1" which shows that a self-car and an object are in an approach 
condition about the approach flag FAP and shifting to step S8, in step S7, it is set as "0" which 
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shows that a self-car and an object are not in an approach condition about the approach flag FAP, 
and shifts to step S8. 

[0040] At step S8, it judges whether whether the approach flag's FAP being "1" and a self-car are in 
an object and an approach condition. In being FAP=1, it shifts to step S9, but when that is not right, 
it shifts to step SI 4. 

[0041] In step S9, as an index forjudging the contact possibility of a self-car and an object, deltaTc 
is computed from the absolute value of the difference of Tc_L and Tc__theta, and it shifts to step S10. 
the above-mentioned passage — TcJL — smallness — a forge-fire self-car and an object — the 
direction of relative-distance L — approaching ~ **** — moreover, Tc_theta — smallness — although 
it is shown that the forge-fire self-car and the object are approaching in the direction of angular 
relation theta, it will be shown that possibility that a self-car and an object will contact is high, so 
that deltaTc which is such deflection is small. 

[0042] At step S10, in order to judge the contact possibility of a self-car and an object, it judges 
whether deltaTc is under the predetermined value alpha. Here, as the predetermined value alpha is 
shown in drawing 5 , size, it is set up so that such a small value that it becomes may be taken, but 
Tc_L is because it turns out that the error of angular relation theta becomes large, so that a relative 
distance L is large as this shows drawing 6 , and the angular relation theta of a self-car and an object 
(precedence car) shows drawing 7 in a fixed case. When deltaTc is under the predetermined value 
alpha, it judges that a self-car and an object may contact and progresses to step SI 1, but when that is 
not right, it shifts to step S14. 

[0043] At step SI 1, the approach mode of a self-car and an object is judged by judging the size 
relation between Tc_theta and Tc_L. That is, it becomes the approach mode in which an object is 
located behind a self-car since the thing longer than the collision time amount which the collision 
time amount which saw from angular relation theta when Tctheta was larger than Tc_L saw from 
the relative distance L for which the direction of a relative distance L (abbreviation cross direction) 
precedes approach of a self-car and an object from angular relation theta (abbreviation longitudinal 
direction) if it puts in another way is shown. On the other hand, when that is not right, since the thing 
with the collision time amount longer than the collision time amount seen from angular relation theta 
seen from the relative distance L for which angular relation theta (abbreviation longitudinal 
direction) precedes approach of a self-car and an object from the direction of a relative distance L 
(abbreviation cross direction) if it puts in another way is shown, an object serves as the approach 
mode in which it is located ahead of a self-car. In the case of the approach mode in which Tcjheta is 
larger and in which an object is located behind a self-car than TcJL, it progresses to step S12, and, in 
the case of the approach mode in which the other object is located ahead of a self-car, shifts to step 
S13. 

[0044] Although step S12 reports that the information means 35 is operated and a self-car is in an 
approach condition with an object at an operator, approach avoidance control mentioned later is set 
to OFF, and carries out a return. Since the approach mode of an object and a self-car turns into the 
approach mode in which an object is located behind a self-car, the need of performing approach 
evasion actuation depends this on a low thing. 

[0045] On the other hand, at step SI 3, while reporting that the information means 35 is operated and 
a self-car is in an approach condition with an object at an operator, after setting up so that approach 
avoidance control mentioned later may be performed, a return is carried out. The approach mode of 
an object and a self-car depends this on an object being considered as it is more desirable to have 
become the approach mode in which it was located ahead of a self-car, and to perform approach 
evasion actuation. 

[0046] On the other hand at step 14, the return of both actuation of the information means 35 and the 
approach evasion actuation is carried out as OFF. 

[0047] Then, the approach avoidance control stated at step S13 is explained based on the flow chart 
of drawing 4 . 

[0048] At step S51, the relative distance L with the self- vehicle speed Vm detected by the speed 
sensor 30 and the object detected by the object sensor 31 is read according to data processing 
according to individual performed within this step. 

[0049] Next, it shifts to step S52 and relative-distance change rate deltaL is computed from the time 
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amount differential value of a relative distance L. 

[0050] Next, target decelerating Gx* for shifting to step S53 and not contacting a forward cardiac 
failure theory object using the relative distance L to the self- vehicle speed Vm and a forward cardiac 
failure theory object, and relative-distance change rate deltaL It computes according to the following 
formula. 

Gx* = {Vm 2-(Vm-deltaL) 2} I2L » (3) Next, it shifts to step S54, and asks for the target fluid 
pressure Pt for realizing target decelerating Gx* obtained at step S53. 

[005 1] Next, it shifts to step S55 and asks for the real fluid pressure Pr from the braking hydrostatic 
pressure Pwl and Pw2 of pressure sensors 32 and 33. 

[0052] Next, it shifts to step S56 and judges whether the target fluid pressure Pt is larger than the real 
fluid pressure Pr. When the target fluid pressure Pt is larger than the real fluid pressure Pr, it shifts to 
step S57, but when that is not right, it shifts to step S58. 

[0053] At step S57, the return of the boost control is performed and carried out so that the real fluid 
pressure Pr may be had and caused to the target fluid pressure Pt. 

[0054] On the other hand, it is [ whether at step S58, the operator has stepped on the brake pedal 23, 
and ] the brake switch signal SBRK from said brake switch 26. It judges by whether it is "1" which 
shows ON condition. The brake switch signal SBRK concerned In being in ON condition (the brake 
pedal 23 is stepped on), it shifts to step S62, and when that is not right, it shifts to step S59. 
[0055] At step S59, it judges whether the target fluid pressure Pt is under the real fluid pressure Pr. 
When the target fluid pressure Pt is under the real fluid pressure Pr, it shifts to step S60, but when 
that is not right (i.e., when the real fluid pressure Pr is in agreement with the target fluid pressure Pt), 
it progresses to step S61. 

[0056] At step S60, the return of the reduced pressure control is performed and carried out so that the 
real fluid pressure Pr may be had and caused to the target fluid pressure Pt. It is because it is thought 
that it is necessary to control this so that it has and causes the real fluid pressure Pr to the target fluid 
pressure Pt, since the condition of saying that there is no actuation of an operator's brake pedal 23 at 
step S58, and the real fluid pressure Pr has exceeded the target fluid pressure Pt at step S59 is not 
based on actuation of an operator's brake pedal 23. 

[0057] At step S61, the return of the maintenance control is performed and carried out so that the 
real fluid pressure Pr may be maintained to the target fluid pressure Pt. It is because it is thought that 
the real fluid pressure Pr of this corresponds with the target fluid pressure Pt mostly, considering 
decision of step S56 and step S59. 

[0058] Suppose un-operating the control mold negative pressure booster 24 at step S62. This has 
actuation of an operator's brake pedal 23 at step S58, and is because the condition of saying that the 
real fluid pressure Pr is more than the target fluid pressure Pt when the target fluid pressure Pt is 
under the real fluid pressure Pr (the real fluid pressure Pr has exceeded the target fluid pressure Pt if 
it puts in another way) is considered to be a thing based on actuation of an operator's brake pedal 23 
at step S59. 

[0059] Next, an operation of this example is explained. 

[0060] When objects, such as a precedence vehicle ahead of a self- vehicle, are detected by the object 
sensor 3 1 during transit of a car, a relative distance L and angular relation theta with a self-vehicle 
are read from the object sensor 31, and, subsequently this variation delta L and delta theta is 
computed. Here, when it is zero or more any of Above delta L and delta theta they are, it judges that 
it is not in the condition that a self-car is approaching to said object, and the approach flag FAP is set 
as 0. In this case, the both sides of an approach alarm and approach avoidance control are not 
performed (step SI- S3, S7, S8, S14). 

[0061] On the other hand, when Above delta L and delta theta is all less than zero, relative-distance 
collision time amount TcJL and angular relation collision time amount Tc_theta are computed, and 
when these both sides are smaller than the predetermined value beta, it judges that a self-car and an 
object are in an approach condition, and the approach flag FAP is set as 1. Subsequently, when 
deltaTc which is the absolute value of the difference of Tc_L and Tcjheta is under the 
predetermined value alpha, it judges that a self-car may contact said object, and the physical 
relationship of an object and a self-car is further judged from the size relation between Tc_theta and 
TcJL. Here, when Tcjheta is larger than Tc_L, it judges that an object is in approach mode in which 
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it is located behind a self-car, and only an approach alarm is performed, but when that is not right, it 
judges that an object is in approach mode in which it is located ahead of a self-car, and both an 
approach alarm and approach avoidance control are performed (steps SI -SI 3). 
[0062] And approach avoidance control operates the electronic formula negative pressure booster 24 
so that it may perform boost control for having and causing the real fluid pressure Pr to the target 
fluid pressure Pt, when it asks for the target fluid pressure Pt which realizes said target decelerating 
Gx* and the real fluid pressure Pr has not reached the target fluid pressure Pt in order to perform 
braking equivalent to target decelerating Gx* for not contacting an object from the self-vehicle speed 
Vm and a relative distance L. When there is no actuation of an operator's brake pedal 23 and the real 
fluid pressure Pr exceeds the target fluid pressure Pt by the case of being other While operating the 
electronic formula negative pressure booster 24 in order to perform reduced pressure control for 
having and causing the real fluid pressure Pr to the target fluid pressure Pt Actuation control of the 
electronic formula negative pressure booster 24 is carried out in order to perform maintenance 
control for there being no actuation of an operator's brake pedal 23, and maintaining the real fluid 
pressure Pr to the target fluid pressure Pt when the real fluid pressure Pr is equivalent to the target 
fluid pressure Pt. In addition, when there is treading in of an operator's brake pedal 23, the electronic 
formula negative pressure booster 24 is not operated. 
[0063] Then, the effectiveness in this example is explained. 

[0064] Since it is detectable in this example that a self-car and an object are in an approach condition 
using deflection with collision time amount Tc_L seen from the relative distance L, and collision 
time amount Tc_theta seen from angular relation theta, When a self-car and an object are in the 
parallel running condition which vacated spacing of an abbreviation longitudinal direction, or when 
either secedes from the condition that the self-car and the object are running the same lane, 
performing an unprepared approach alarm and approach avoidance control is controlled. 
[0065] At this time, collision time amount Tc_L seen from the relative distance L is setting up so 
that such a small value's that it becomes may be taken size, and the threshold which judges whether 
it is in an urgent approach condition can reduce the effect of the measurement error of angular 
relation theta becoming large, so that a relative distance L is large. 

[0066] moreover, it is in approach mode in which an object interrupts in front of a self-car using the 
size relation between collision time amount Tc_L seen from the relative distance L, and collision 
time amount Tc theta seen from angular relation theta — or an object is in approach mode in which it 
enters behind a self-car — since that decision can be performed, according to this approach mode, an 
approach alarm and approach avoidance control can be performed exactly. Especially in the case of 
the approach mode in which an object enters behind a self-car, it can write as what performs only an 
approach alarm, and operation exchange which agreed in an operator's feeling more can be offered. 
[0067] As mentioned above, the object sensor 31 is equivalent to an object detection means, the 
whole data processing of drawing 3 performed like the following a control unit 29 and here 
constitutes an approach condition judging means and an operator exchange control means (the 
contact possibility judging section and the approach mode judging section are included), and the 
electronic formula negative pressure booster 24 is equivalent to the automatic-braking means. 
[0068] In addition, in this example, although it constituted so that the both sides of an approach 
alarm and approach avoidance control might be operated at step S12 when the decision concerned 
was set to No while operating only the approach alarm at step SI 3, when the decision in step SI 1 of 
drawing 3 was set to Yes, it is not restricted to this and is good only also as an approach alarm in 
steps S12 and SI 3. The need that are in approach mode in which an object is located ahead of a self- 
car in step SI 3, and an operator performs approach evasion actuation in this case from a high thing, 
for example however, as an information means 35 As it said that in addition to this the alarm in step 
S13 doubled a display and alarm tone of a display, and was generated although the alarm in step S12 
is made only into an alarm lamp It is more desirable than the alarm in step S12 to make the alarm in 
step SI 3 into the high alarm of the nudge effectiveness to an operator. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the system in the gestalt of operation of this invention. 
[Drawing 2] It is drawing showing the configuration of the negative pressure booster in the gestalt of 
operation of this invention. 

[Drawing 3] It is the flow chart which shows data processing about the approach decision with a 
self-car and an object among data processing of the control unit in the gestalt of operation of this 
invention. 

[Drawing 4] It is the flow chart which shows data processing about the approach avoidance control 
of a self-car and an object among data processing of the control unit in the gestalt of operation of this 
invention. 

[Drawing 5] It is drawing showing the property of the predetermined value alpha of using for the 
decision in data processing about said approach decision. 

[Drawing 6] It is drawing showing the physical relationship of a self-car and the precedence car as 
an object. 

[Drawing 7] It is drawing showing the property of the detection error of the angular relation 
according to the distance between two cars in drawing 6 . 
[Description of Notations] 

1 Transformation Room 

2 Negative Pressure Room 

3 Vacuum Valve 

4 Breather Valve 

5 Solenoid Valve 

6 Operating Rod 
8 Push Rod 

23 Brake Pedal 

24 Electronic Formula Negative Pressure Booster 

25 Master Cylinder 

26 Brake Switch 

29 Control Unit 

30 Speed Sensor 

31 Object Sensor 

34 Changeover Switch 

35 Information Means 
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p tK#*>*i-.t 5i-iiff»JfP^*tf try 9->-f 

[0 0 5 4] ^XS'T'S 5 8T*I4, Ififi^l' 

— df-<^Vu2 3 ftEgA/T-l^S/^S^ft, SfflE7"W— 

^/L-2 Sftig-A/T-VS) *-g-lwJi^r j/T'S 6 2 (d^ff 

[0 0 5 5] ^Tyy'S 5 9 T*I4, BUfl&EP t 
JEP r*»-e*>5i»5*»Sr*IIWfi-5. HffiPt^i 

ssep r mmxh^m^-^t^yrs 6 oic^-rs 

^K^V^, 1-^to*j»jKJEP r #B1f$EjIP 
t fC-ifcLT^-Sm^ii*^ s/T'S 6 1 ICittf. 
[0056] XT- y •? S 6 0 T*f4Hi£J£ P r £ g HiKE 

/W2 3(73^/45* < x lo^ry^S 5 9lCTj?$:EEP 

X\ H?&JEP r ft lUffiBEP t lc}^*>J(5i-J; 5 KftJl3H- 

[0 0 5 7] ^-r i/T'S 6 1 T'(4H*JEP r ftB&fflE 
P tfcHJ*+5i5lCf!H*****fTLTy 
5 0 mi4, 5 eS^fy/S 5 9<0*lJBf 

*>5>LT, Hf&EP r #SflflK£P t UHSI3T— gfcL"0* 

[0 0 5 8] ^f 1 77*S 6 2T'l}f6iJ$]MA/i:/-*? 2 
4&#tf?W)k-tZo wttl±, XT-7ys5 8i:tl6f 
C07'l/-=3r'<^/U2.3t7>^/4 s fc!3, IoXf7 7'S5 

9 i^t g ske p t #n»ffi p r mm-rn^m-m 

EPrA5|iffiPti^±l£loT^5) -C*>ofc4i-&lC 
14, HfiSff P r ft g ffiftjE P t U±.X'h 5 t V > o ttHsX 

[00 5.9] &tC N *Hig0iJcDf^ffiiCO^Ttft^1-5„ 

mm* >v 3 1 h g * t ro*i*f sent l sweats 9 # 
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5„ r^T% S(FEALat/Ae©<prn*»*S0£A±-C*>5 

#ffi-e<ift^i:*iJWrU SSiff77^F» ft0t;:|2:£+ 

tT^ftftl^ (^■rs/T'S 1 ~S 3, S7, S8, SI 
4) = 

[0 0 6 1 ] — ^ ifjfE A L&tfA 0 ^ffTnt)0*?tT* 

fe 5 »s ic (4, ti4tEmr£*n t, _ l r vnMft mm 

i677yF» ft iire^:i-5o 2fct^-C\ T._LtT._0 

9 * t v M§£KI4 g g *^<75^*(w^ai-5«i5 

KT'fe 5 t *UHr LTSSia** <b ^aEig$iJ^ ft 1 1 
20 HHtT-fS (^t 1 y^S 1~S 1 3) o 

[0 0 6 2] ^rLT, S3fi[H]®fiH»i4, g*igVmRO< 

Gx*fctB3-t-5KMb*rfT4 5'*<. MIS B H^iig G 
x' ftHHi-5 gS^BEP t ft*sb, ^fSffiPr^g^ 
?SffiP t (CgJjgUTl/^ c ei^^ll(4*^EP r ftBH^ 
BEP t^*,*rfcfttf>i8flE*J»Sr?T<t5'<<« : f-S:A 
BE^-^^-2 4ftmB$*5. ^ntl^«75«^-T% 31 
te#CD7''L'-=3r-<^'/U2 3^f^ffi< Jg_oH?gJEP r 
^llfEP t ft±l35^{CJ4, HM1EP r ftg«S»R 
30 EP Uc:«F*)*-r3t>!)0«ffi#J»ftfT*5'<<« : f-^ft 
i±7-^^-2 4ftf^»**5-*, iie#O^U-^r 
^y/U-2 3'©»^*< J.ojt«EEP r^BH^JEP t 
t(S]^T'fe5m-g-lcl4, *if«EP r ftBUffi/EP tl:i 

yU2 3roB*ii**Sfc5»^«-li, «^5tAJE7'-^^ 
2 4ftfElb£-£&V\, 

[0 0 6 3] ^^T, *H16ffillCfe«t5a»«:KWi- 
5« 

40 [0 0 6 4] **igiy!lT'l4, ti*rSggfL^b^-fc»^B# 
^ftfflV>X, BS^t^Siff^T-foSrtft 

mm t & m-&m ft ±n lt ^ 5 «^ bmtifr- 

[0 0 6 5] SR«LSEjSttf[Bt?*>5*>5*>ft*iJWr 
1"5 L # v ^ffl(4, ffi^Sggt L a> &»fcffiWH T« _ L ft 
50 ±ft5S/h£V>ffiftl&5£5ldS3£-f 5w£-C\ li^Eg 



11 

[0 0 6 6] tt#raBLa»fe*t»*«*|BlT._ 

iS*- Klci£i:TSffili« J ? , SSfiia«W«i*r«JSlU:»T 
SBfi*- K©*£(4, aHfi#«o*4rfT<e 5 tot Lfc 10 m 

[0 0.6 71 a±J;^ 1 
[0 0 6 8] ft 33, *HJS0iJlrio^T(4, I3^fy 
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[01] *36W©H«£OJg1|gfci3»t5^^f L AS:*1-* 
J#0T'fc5 o 

[12] *mm<nmffi,mmizi6rtz>Mi£7'-x?-(K> 
[H4] *&w<Dnmmmiz&ftz>mfflmw.<Dm%.$!!: 

[06] a*W*B«Mfe*LTro*fT*Wi:0>«fc1IH« 

[0 7] l3 6^j3i+5*MBiHtlcff;i:fcWStftOtjiffiig 
^<£>4ft££^-r0T*fc5o 



7S 1 HZ&HZpmtfY e s iftofcii^iC^T 1 ;/:/ 20 
S 1 3llTSifi*«ro*S:^ttS*5i:#^» SS**U*r 
^Noi^omi^ry^S 1 2|;:TgHS#faiS; 

tcPif ) tl5tWT-|4^< , ^fy/S 1 2St>*S 1 3(C 

14, ^fy^S 1 3lC*3V>TI4g<:i55<73M*-|C@^W s 

?£.Stt* s H5V^r.i:*>Pj, 0llxtf$a*o3Ma:3 5 t Lt, 

•>7*S 1 3lC33l+5ls$BI4r;ft|;:7lD;iTxV*:/^<75 30 

^fy7*S 1 2{;*3lt5#^,t*) t^fy^S 1 3IC*3 
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